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and Newfoundland shores, and forty large and small bergs a t  i 27-29th.-S. S. (‘Grecian,” steaming along the east a d  
entrance to Belle Isle Strait. I south coasts of Newfouudlalld, saw two bergs, one off Cape 

14th.-S. S. &(Toronto,” from Strait of Belle Isle to Point Bonavista and the other Off Call0 Race. 
Amour, numerous icebergs; from Belle Isle Light to Greenly 28th.43. S. ‘6  State of PennsYlvaliia,” off CApe xiwe, four 
Island, many bergs close to the north shore. i 15th.43. S. “Concordia,” from GO miles east of Belle Isle, In July. 1588. no ice was rel)orted over the Banks of New- 
in Strait, and as far west as Greenly Island, a great number 
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bergs close under the land. 

BoisbCity, Idaho .................... 
Fort Klnrneth, Oreg ................. 
Fort Verrie, Ar iz . . , .  ................. 58 7 
Fort Assinnbolne, Mont ............. &o 
Fort Custer, Mont ................... 57.9 
Cnrson City, Nev ..................... 56.4 

of bergs. 
lGth.-S. S. (‘ Suez,” off Cape Race, two bergs. 
18th.-S. S. “ Parisian.” 60 miles ea.st of Belle Isle, a meat 

Corpus Christi Tox ................. 17.“ ‘ ~ ~ ~ ~ $ ‘ , ~ ; { i . .  ................... 17’’ , Tntooeh &And, iv’i,gi; .”* ............... ” * ‘  * ” *  ‘ ” 198 . Key lh ....................... z’*3 

1 19.4 

I Brownsville Tex .................... 21. 

number of bergs; from BhleIsle to Point Amour, coas’t thkkly 
studded with bergs, and from Point Amour to Mectina, a fern 
bergs. 

2Oth.-S. S. “Lake Winnipeg,” in Strait of Belle Isle, a 
number of bergs; s. s. (( Sarnia,” from Belle Isle to Cape Nor- 
man, several bergs. 

%$.-Several large_ and small bergs between Cape Norman 
and Belle Isle. 

22~1.43. S. LbGothenburg,” N. 4 6 O  38/, W. 52O 451, a small 
berg; 8. s. 6 ‘  Nestorian,” off Cape Norman, eight bergs. 

23d.43. S. bLHibernian,)J N. 52O 241, W. 53O 321, a large 
berg; 8. s. Wremon,” N.  510 301, W. 55O 451, a berg. 

25th.-S. S .  ‘( Hibernian,” from Belle Isle to Point Amour, a 

36th.-S. 5. Surrey,” off Cape Race, two bergs; 8 . 8 .  ‘LLake 
Superior,” N. 52O 371, W. 530 181, several large bergs; 08 Belle 
Isle, numerous large bergs; s. s. “Oregon,” N. 52O 301, W. 
5 3 O  061, a few bergs; in Strait of Belle Isle, bergs. 

27th.-S. S. “Circassian,” off Belle Isle, a number of large 
bergs. 

, large number of bergs. 

foundlaid; and its presence-along the south and east coasts of 
Newfoundland wa8 not indmted (luring the first half of the 
month. Numerous icebergs and quantities of field ice mere 
observed in the Strait of Belle Isle and off the coasts of Labra 
dor and northern NewfOun(lland during the entire month. 
Subsequent to the 15th icebergs mere encountered in the 
vicinity of Cape Race on six days. 

As compared with June, 188% the Southern limit  of ice has 
contracted about 30, and the eaSternmost position in which ice 
has been reported for July is about 7’ farther wefit than in the 
preceding month. The IleavY flow of Arctic ice along the 
northern coasts of Nemfoundlanc!, noted during the latter half 
of June, has continued, while off the south and east coasts of 
Newfoundland there was a mafked decrease in the quantity of 
ice observed. As compared with the corresponding month of 
previous years, the southernmost Ice reported for July, 1588, 
was about 2O.5 north of the average southern limit, and the 
easternmost ice observed was about 6 O  west of the mean eastern 
limit. OA’ the east and south WMts of Newfoundland the 
aggregate quantity of ice reported mas largely deficient when 
compared with the J u l s  average, while in the Strait of Belle 
Isle and along the Labrador and northern Newfoundland coasts 
the total amount observed coincided with the average for the 
month. 

- 

TEXPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 

The distribution of mean temperatUr8 over the United 
States and Canada for July, 1888, is exhibited on chart ii by 
dotted isothermal lines. In the table of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Ser- 
vice. The figures opposite the names of the geographical dis- 
tricts in the columns for mean temperature, precipitation, and 
departures from the normal show, respectively, the averages for 
the several districts. The normal for any district m:iy be found 
by adding the departure to t h e  current mean when the de- 
parture is below the normal and subtracting when above. 

The temperature mas below the normal in northern Cali- 
fornia, along the southwestern border from the lower Rio 
Qrande valley to the  Colorado River, in the Lake region, Ohio 
Valley, and in the states bordering on the Atlantic and Gulf. 
In all other districts it mns normal or above. The greatest 
deficiency of temperature occurred in the upper Ohio valley, 
lower lake region, and in the statesborderingon the Atlantic, 
the greatest excess occurring Over the middle Rocky Mountain 
slope and Missouri Valley. O d r  the greater part of the 
country the monthly mean temperatures differed but slightly 
from the normal. The departures were nowhere more than 4O 
and at most stations mere less than 3O. 

The following are some of the most marked departures from 
normal temperatures at the older established Signal Service 
stations : 

Below norrnnl. 
---_____- 

........................... ....................... ..................... 
3.9 

Euron Dak 4P7 
Cheye;ne,W 0 4.1 
Dodge City dnns..  ................... .................... 
Fort Elliok ,rex. .  ................... .................... 3.5 
Lenvenworth, Kana .................. ........................ 3.5 
Ynnkton, Dnk 1.8 Hntteras, h’. c ........................ 3.4 

Above normal. 

......................... 
The maximum temperatures over the greater part of the 

country during the month were not unusual, but in a few dis- 
tricts, viz., the middle Pmidc coast, Missouri and lower Mis- 

sissippi valleys, they were ~XCelltiOnall~ high, reaching, ’in 
numerous instances, within a fraction of a degree the highest 
recorded since the establishmellt of Signal Service stations, and 
at Snn Frmcisco, tal., it exceeded the former Jiily maximum 
by about loo. At New OrkanS the previous July m a x i m 0  
was also exceeded, that of July, 1858, being half a degree 
higher than the former maxlmllm. The rccords a t  both Nefl 
Orleans and San Francisco Cover eighteen years. All of the 
unnsnally high temperatures occurred about the middle of the 
month, most stations reportlW the maximum on the 16th. 

The minimum temperatures ClpSelS approached and in a few 
instances fell below, any IlreylOUSly recorded in the states 
bordering on the Atlantic and the north Pacific coast region, 
those occuiTing about the 13th 011 the middle Atlantic c o d  
being the most notable. 

RANQES O F  TEXPERATURE. 
The monthly and the greatest and least daily ranges of tern- 

miscellaneous meteorological data. The greatest inonthb’ 
ranges occurred over the plateau districts, emtern Rocky 
Mountain slope, ancl upper Mlssouri valley, where they gene 
erally exceeded 500; they were, aa usual, lea& along the QUIf 
and north Pacific coasts, where they fell to 25O, or below, fit 
many stations. 

perature a t  Signal Service Statlone are given in tho table 0 f 

The following are some of the extreme monthly ranges : 
/ 

tirenteat. Least. 
- I 

. - . . - _- - . -)---- - 1 

DEVIATION8 P R O Y  NORMAL TEMPERATURES. 
The following table shows for certain stations, as reported 

by voluntary observers, (1) the normal temperatures for 
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series of‘ years; (2) the leugth of record $iring which the ob 
servations have been taken, and from mhlch the normal ha 
been computed; (3) the meau temperntUre for July, 1S88 
(4) the departures of the current month from the normal 
(5) and the cxtrerne monthly inems for Jnly during thl 
Period of observations and the year of’ OCCUrrence : 
\ 

... . . . . . . . . . . . .  .. . ... -. - .- -. - .- . .... . . . .  

Table of comparative maximum and minimiiin temperatures, kc.-Cont’d. 

! 
Stnteor  Terri- Stntions, I . -. 

I i M3x. 
tory. 

I 
-. I - 
Min. h h x .  ’hlin. Year. 

-- 

100.0 
105.0 
105. g 
99.0 
99.8 

101.0 
107.0 
101.0 
‘04.4 
106. o 
104.0 
102.0 
96.0 

107.0 
87.4 
97.0 

101.6 
101.0 
100.0 
90.0 
94.9 

100.0 
100.0 
104.0 
1 ~ 8 . 4  
103.1 
107.0 
105.0 
104.0 
99.0 
95.5 
92. I 
99.0 

1oa.a 
103.0 

‘3: 2 
99.0 

100.8 
102.7 
100. 0 
87.8 
104.0 
100.2 
99.0 
93.0 

102.0 
99.7 

101.8 
102.5 
100.3 
97.0 

101.0 
99.9 

105.0 

~~- 
Geoi in ......... Atlantn ........ 94.5 

Iduho. .......... Bois6 City. ..... 102.4 
Illinois ......... Cniro ........... 9 5 0  

Do ......... Chicago ......... 
IncIiana ........ Indiuiin olis .... .I Iowu.. .......... Dubuque ....... 94.5 

Do ......... DUS hloincs ...... 99.0 
Kanwua ......... Dodge City ..... roa.0 

Do ......... Lcavenwortli. .. 97.0 
Kentucky ...... Louisville ...... 95.6 
Louisinnu ...... New Orleans .... 96.5 

Do ......... Slirovoport ..... 96.5 
Maine .......... Eastpor t . .  ..... 77.3 

Do ......... Portlniid.. ..... .I 87. I 
Maryland ....... Baltimore ...... 
Michigen ....... Nurquette ...... 

Do ......... Grnnd Haven ... c:: 
Minncsotn.. .... Sniiit Vincent.. . 8g.o 

Do ......... Suint Pnul ...... 94.0 
Mississippi .... Viclcsburg ...... 97.0 
Missouri ....... Swnt i,ouis ..... 97.9 
Montnnrr.. ...... Ft. Assinirboine. 1oa.o 

Do ......... Hrlonu ......... gg. I 
Nobr~rsku ....... North Plrrtto ... 1 0 1 . 2  

80.. ........ Suvunniili ....... 

z:i 
Indian Tor ..... 1 F o r t  Sil?.. ..... 

99. I 

99.0 

Mnssuchusctts . Boston ......... %:; 

......... 
.... ...... ...... ......... 

..... 
Do ......... Wiiniington .... 95.9 

Dliio ........... Cincinnati ...... 95.4 
Do ......... i Sundusky ....... go.4 

Drc on ......... Portlniid ....... 97.0 

Pcnnsylvirniu ... Pittsburg ....... 90.3 
Do ......... Philndel Ii iu ... 93.8 

Rliodo Ialnnd.. . Block Isfand .......... 
3011th Cnrolinn. Chnrleston ..... 1oa.o 
l‘ennessee ..... Knoxville ...... 93.0 

Do ......... Monipliiu ....... 97.2 
I‘exas .......... Rrownsville .... 93.8 

Do ......... F o r t  El l io t t  .... 101.4 
Utah ........... Snit Lulco City.. g . 9  
Vir inin ........ Lyiichburg ..... 95.0 

Wushington .... S okane Falls.. g6.1 

Wisconsin.. .... LH Crosse ...... 

%o .......... Hoseburg ...... 100.0 

60 ......... Norfolk ......... g+a 

DO ......... J’ympin ........ 91.0 

Do ......... Milwaukoe ..... $8 
q. z ..... Wyoming ... ...I Choyunne.. 

0 

57.8 
65.4 
40. c 
60. c 
50. c 
47.5 
56. a 
50.4 
5z.a 
50. a 
53.5 

bq. 
45.0 
49.5 
56.0 
46. o 
38.0 
40. o 
36. I 
46. o 
62.0 
57.0 
35.0 
38. o 
45.0 
51.0 
37.0 
53.0 
46.0 
47.5 
56. 2 
56. I 
62. o 
55.0 
53.1 
4 5  7 
39.6 
50.0 
56.0 
5 5 0  
64.7 
52. a 
60. o 
65. I 
49.0 
45.0 
54.4 
59.4 
41.4 
39.9 
4s. 7 
49.7 
37.6 

g 

10 
I8 
I 2  
17 
I7 
16 
i a  
16 

14 
18 
16 
I8 
16 
16 
17 
16 
16 

8 
16 
26 
I 8  
9 
9 

14 
16 
9 

15 

I8 

16 
16 

16 
ra 
16 
18 
8 

16 
18 
17 
l a  
9 

18 
8 
I2 
16 
I7 
16 

10 

:a 

:2 
10 

I1  

:a 

Ycur. . I 

Atkntisos. 

California. 

Cotlnecftnrt 

Plorida 

IUinuis. 

Lead,Hill ........ I Booiio ....... 
8wramcntq ...... Sncruincnto . 73.: 

‘out liington ..... liar tfor(i .... 7 1.2 

Memitt‘s Isiaild . Urevnr(1 ..... 79.5 

2 lcondn. .  .......  ope ........ 79.4 
Gf;enville ....... Bond ........ 78.q 

eOrtn ........... Peoriu ....... 78.c Bib ............ McHonry .... 70.7 
Rockford. ........ Winnobugo .. 72.2 

Lognnvport ...... Castl. ........ 76.1 
vevay.. .......... Switzorlund . 78.7 

Cresco ........... Howard ..... 71.5 
lnde oncience.. .. Ductinnun.. .. 72.7 
qon8cello ....... Jones  ........ 73.c 

“‘olling,ton‘ ::::: : Sunincr.. .... 78. I 

Point ~ ~ e u s a n t  ... ‘renssr ...... 83.4 

G a r c h o r . .  ....... K e n n u k c  ... 68.7 

Cumberf(nnd.. .... Allrgliany ... 73.4 

&merset ......... Bristol ...... 74.2 

Thornv i I I e LII eor ...... 71.9 
Bahrazoo.::: ::: Ku~amuzoo . . 72.5 
4driUn. .......... Lennwce.. ... 71.6 

“uth Orungo .... Esaux ....... 73.a 
boorestown ..... Biirlington .. 75.3 

’alorrno ......... Oswego.. .... 6g.a 

IYaU8eon ......... Fulton ...... 71.8 
4lh Oregm. .......... Linn ......... 66.1 
“Inn: ........... Polk ......... 64.4 

Pmylvania .  
berry ..... Wayne ...... 68.1 

“llaborou h’::: Tiogu ........ 70. g 

‘tnteburg.. ...... Siimter ...... 79. I 

... Gibson ...... 78.3 

lYew Ulm ........ Austin ...... 82.7 

8tra&,z”t* Orunge ....... 6g. 3 

$rd’a denst :..... Northnrnpt’ol 79.a 
$hevillo Wythe 72.4 

‘elpetin ......... h n d o l o h . .  . .I 70.0 

Qsvi l lo  ....... 1 1,ivingytoii .. 79.4 

Winna. 

Iowa. 

Kansas. 

touuiann. 

Maine. 

Mar t a d .  

M@sachusefls. 

blichagan. 

tawrelice.  Douglna ..... 78.a 

New Jersey. 

New Ymk. 

Ohio. 

South Car&m. 

Tclas. 

vir ..& * . * 
....... ........ 

et Virginia. 

...... 
I88 

188 

188 

...... ...... ...... ...... ...... ...... 

...... ...... 
..... 

188 
I86 

188 
188 

..... 
I 8 8  

1R8: 

..... 

..... ..... ..... 
18% 
1861 

186 

188: 

1881 

188r 
187< 

82, ’a 
18% 

1WC 

1881 

18% 
1861 

1884 

...... 

- 
- 
L. 
0 .  

34 W O  
I V  

$ 
- 
“TS. 

16 
I3 

7 

I8 
17 
17 
4 

16 
17 
16 
I8  
17 
I 8  

18 

IO 

10 

IO 

..... ..... ..... ..... ..... ..... 
H z .  c ..... 
..... 
76. c 
80. a 

65. I 
81.2 

..... 
74. a 

77.7 

..... 

..... ..... .... 
77.8 
78. 8 

79. I 

75.3 

68.9 .... 
:a: : 
8 q . O  

92.6 

85.0 

73.5 

84.0 
75.6 

73.8 

.............. ............... .............. .............. .............. .............. 
I866 ....... .............. 76.0 + I * Y  

76.7 -2 .0  

:::: 
75.3 I 2.3 

............... I 
1887 j 6 8 . c  
18681 63.a 

1868 i 7a.a 
1887 , 73.0 

I ...... I ....... 

......I ....... 

............. ............. ............. 
I 

69.4 1-3.8 
70.6 -4.7 

67.0 -2.2 1868 1 61.1 

121 ::: ............. 
I 

FROST. 
Frosts are reported to have occurred as follows : Colorado: 

Pike’s Peak, 18th) 19th, 24th. Xemda: Carson City, 1st) 13th, 
37th. Neto Hampshire: Mount Washington, 15th, lGth, 30th. 
New Pork: Wevt Monroe, 1st. Oregon: Fort Klamath, 2d, 
36th. Penneylvania: Wellsborough, 13th) 14th) 16th. 

Heavy frost occurred at  Humphrey, Cnttaraugus Co., N. Y., 
)I] the lGth, cauviiig considerable damago to corn, buckwheat, 
Tines, etc. 
LVERAGE DATE OF FIRST KILLING FROST AT STATIONS OF 

VOLUNTARY AND STATE WEA’rHER SERVICE OBSERVERS. 
Ch:~rt number vi shows, iu gral)llic form, the a\rerage date 

)ti which the first killing frost Occurs generally over the 
:ouutry. This chart has been Prepared solely from observa- 
,ions made a t  voluntary observers’ stations. The data from 
,he regular Signal Service statloI!Y mere not inoorporated be- 
:&use i t  is believed that obServat?onS as to the occurrence of 
‘rost are made in the country with greater opportunities for 
tccuracy as to earliest date end exteut of damage than in 
arge cities, where Signal Service stations are generally located. 
n the preparation of the chart and table diligent effort has 
men made to secure reliable lflformation as to killing frosts 
d y ,  especially those frosts which mere injurious to vegetables 
md other crops. It is probable that in some c ~ e s  the first 
rost reported may have beeu “llght ” instead of 6‘ killing.” 
t was found that killing frost Occurred throughout the year 
dong the northern boundary Of. the  United States north of 
Iakota and Minnesota. In California killing frosts are very 
inusual in the extreme east and northeast prt ions.  Through- 

63.7 -4.4 
6 5 6  - 9 3  

77.9 -1.2 

80.0 4-1.7 

81.6 -1.1 

68.8 4 . 5  

1879 1 80.6 
I 

I887 I 67.0 

58.0 1-2.0 - 1887 1 66.6 

- 
Min. Year. 

63.8 
60. 8 
42.0 

61.0 
61.0 
49.0 
53.7 
42.0 
47.8 
50.3 
51.0 
37.5 
44.0 
54.1 
68.0 
70. I 

41.0 

! ....... 
....... ..... ..... 

.... ....... .! : ........ 
DO ......... j 

Orida.. ... ....I 
00 ......... 

:fa’ ofCOlunlbin. 

0 

6% 5 
67. 2 

Mobile ......... 
Montgotnury ... 
Prescott.. ...... 
F o r t  Apnche .... 
P o r t  Smi th  ..... 
Li t t le  Rock ..... 
Sun Franoisco . . 
San Diogo ...... 
Denver ......... 
Montrosu.. ..... 
New Hnven ..... 
Now London ... 
F o r t  Buford.. .. 
Yankton.. ...... 
WasliingtonCity 
Jacksonville ... 
Koy Wost ...... 
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28 

out the western port.ion of the state light frosts in winter (ap- 
pearing about the middle of December and continuing not 
later than February) are not unusual, but rarely injure even 
delicate plants. The observations from which deductions have 
been made vary in length of records of from two to forty-nine 
years, thirty-six stations having records of fifteen p a r s  or 
more. The total number of stations involved in the work 
number four hundred and thirty-two. 

The following table shows (1) the number of yearfi of obserra- 
tion from which the data is dravn; (2) the average date of' first 
killing frost ; (3) the earliest date of first killing frost j (4) the 
extrkme interval (number of days) between the earliest date 
and the average; (6) the last date of first killing frost; (6) the 
extreme interval between the latest date and the average; (7) 
the number of interrals of ten day8 or more; (8) the percent- 
age of times when the interra1 mas less than ten days: 

Sept. 28 
Sept. 20 

Avcrnge 
dntc. 

Lntcst 
dntc. 

- 
oct!2) 12 

( 3 )  ( 4 )  
Scpt. 
Srpt .  
Oot. 

. l I~ l , y l~ l~ ld .  I ( I  k 
Hnrren Creek Sp'gs.: 
hl lu t on ............ I 
bIcDonou f h  School.. 
ifloodsto& College .! 

Xassaehusetta. i 

( 5 )  sov. 
Oct. 
Nov. 
Nov. 

12 
5 

13 

47 
14 
5 

15 

3 
7 
5 

9 
IO 

I O  

5 

32 

5 
9 
8 

s 
33 

5 

6 
17 
16 

8 
13 
5 

13 

29 

7 
5 

12 

I 1  

3 
30 
8 
20 
IO 
5 
27 
6 

7 
14 
9 

5 

I b  

21 
10 
5 
16 
44 

I8 
5 

9 
14 
I2 
14 
I1  

6 
8 
26 

29 
7 
14 
9 

2 

I2 

OCt. 
oc t .  
OCt. 

s cp t .  
s ep t .  
scpt .  
VCt. 
Sept. 
sept. 

VCt. 
scpt .  
A U 6 .  
vct. 
Septa 

Sept. 

oct .  

OCt. 
sept. 
vc t .  
act. 
oct. 
oc t .  

Sept. 

oc t .  
OCt. 
vct .  
OCC. 
OCt. 
Sept. 
Out. 
Sept. 

OCt. 

OCt. 
sept.  
ClCt. 
VCt. 

.st.pt. 
ycpt. 

s cp t .  
sept.  
sep t .  
oct. 
oct .  
v c t .  
vet. 
vat. 

oct .  
OCt. 
OCt. 
sept .  
OCt. 
OCt. 
s e p t  
sept .  
scpt .  
OCC. 

oc t .  
vet. 
OCt. 
NOV. 
riov. 
Oct. 
Sept. 

oc t .  
OCt. 
OCt. 
Sept. 

Oct. 
sov. 
oct .  
oc t .  
oct .  
oct .  
OCt. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 

VCL. 

snpt. 
s ep t .  

4 

7 
I2 

20 
21 
14 
IS 
11 
26 

IO 
IO 
31 
4 

28 

29 

30 

13 
25 
14 
11 

9 
9 

I8 

21 
10 

I 
17 

15 

34 
13 

3 

16 
19 
4 

28 

20 

27 
14 
7 
22 
6 
19 

16 
4 

I 

10 
20 

16 
24 
I O  
12 

19 
I1 
16 
17 
26 

26 
9 

26 
11 
4 

I 

I 

19 

3 
7, 
2 
25 
17 

13 
3 
9 

13 
20 
20 
8 

22 
6 
7 

16 

.... 
Scpt. 

Aug. 
Aug. 
Hept. 
Sept. 
A us. 
All& 

Sept. 
Sept. 
Aug. 
Sept. 
Sept. 

Scpt. 

Oct. 

Sept. 
Sept. 
OCt. 

Sept. 
&pt. 

Scpt. 

Sapt * 

Oct. 
Sept. 
Sepl. 
Scpt. 
vet .  
Sic'Pt. 
OCC. 
AUg. 

Sept. 

ve t .  
s ep t .  
Sept. 
VCL. 

Sept. 
'lug. 
Aug. 
Sept. 
Aug. 
'lug. 
Sept. 

Sept. 
Sept. 
Sept. 
VCL. 

Scpt. 
vcr. 
Sept. 
Sept. 
Oct. 
Sept. 
Sept. 
Sept. 
sept .  
Yept. 

Oct. 
Sept. 
Oct. 
Oct. 
VCt. 

Sept. 
Sept. 
Aug. 
sept. 
Sept. 
Sept. 
Sept. 
Sept. 

Vct. 
Oct. 
Oct. 
SOV. 
Oct. 
Vct. 

Vct. 
Sep t . 
OCt. 
vet .  
vet .  

Oct . 
Nov. 

Nov. 
Oct. 
Oct. 
OCt. 
Oct. 
s o v .  

OCt. 

s o v .  
Vet. 
Nov. 
NOV. 
vet. 
Oct. 
OCt. 
Oct. 

OCt. 

Nov. 
Oct. 
Nov. 
Sov. 
Ol.1. 
Scpt. 
Oct. 
Oct. 

s o v .  
Oct. 

Nov. 
Nov. 
NOV. 
Kov. 

Kov. 
Nov. 
Nov. 
Sopt. 
Nov. 
s o v .  
Sopt. 
Sept. 
Oct. 
VCt. 

Xov. 
sov. 
Sov.  
Uec. 
Nov. 

Oct. 
OCt. 
Out. 
OCt. 
Oct. 
OCt. 
sov. 
Oct. 

Nov. 
Nov. 

OCt. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
OCt. 
Oct. 
Oct. 
Oct. 

S1.pt. 

ti ni hcrs t ............ ' 
Full River... ...... ..! 
Fituhburg ........... 
Somerset..  .......... 
Westborough 
I V  i I lianis't own 

.llich igan. 
Adrinn ..............I 
Lnnsing ............. 
I,nnsiny( b'd ofh ' l l h  1 
S o r t h  o r t  ........... 

!$iiniepota. 
Sorthf ic ld . .  ......... 

Mksissippi. 
Holly Y rings 

,,ls8onri.- * * *  * * .  
Fnyet te  ............. 
Ironton. ............. 
I< irku vi I le .......... 
Nexico .............. 
bIiami .............. 
Oregon .............. 

.lIonttrna. 
Virginin City ........ 

iVcbrtr&a. 
Brownville ......... 
Dc. soto.. ............ 
Freniont 
Genolr ................ 
Sclwnskir City.. ... ..I 
Rnrrnnn.. 
Svrncuse 
Weeyin . Writer ..... ! 

J e w  hampsitire. 
Concord ............. 
Hillingsport ........ S o u  Jer&ey. 

I)ovcr ................ 
Itcutlington. ......... ; 

s c i u  OIL I 

(:ortliind ......... ...I 
Fnct or). vi I le. ........ ! 
Fortsvillc .......... .i 
Humphrey ........... 
Pnlcrnio ......... ...I 
Gnvonn .............. 

.Vovtir Uirwl ina .  
GreenHliorougI1.. 
Lenoir ...... ........I 
Rnleigh ............ .! 
Weldon ............. 
Clnrkaville ......... 
Clevclnnd ........... I 
~I r~ r~ : t r e t tuTowns l i ip  
~ n p o l c o n  ..... ....,.I 
Portsnionth 

nrtker City 

Knuseon ............. 
'I'iffln ............... ~ 

Oreoon. I 

....... ...... 
............. I 1 i U d b U l l  

............ ! 
I ........... ............ 

South urnnije:: ....... ! 
Cooperstown ....... .I 

I .... 

S o r t  ti Lewis bu rg.. . .I 
............ 

- - 
t .- .e 
g ;  
2 ;  - 2: .- "< 

( 7 )  

- 

- 

3 

9 
3 
I8 

: 
I 

I2 
7 

2 
0 

1 
2 

4 

3 
2 

2 

2 

5 

3 

7 
5 
3 

5 
6 
3 

2 

I 
11 

3 
3 
9 

5 
6 

6 

22 

2 
2 

? 
3 

12 

7 

5 

16 
31 
4 
3 

2 

I2 
2 

.... 
2 
0 
3 
3 

5 
4 

I 

IO 
6 
2 

I E 
70 

3 ,  3~ 4o 

24 
2 
I 
9 

13 
17 

5 

24 

13 

4 
30 

12 

20 

I 
12 

12 

3 

14 
5 

3 
19 
24 

28 
16 

I U  

12 

10 

14 
15 
14 
3 

24 
9 
IO 
I 
2 

I 1  
9 
9 

19 

3 
9 
9 
14 
13 

2 

30 

4 

24 
16 

IO 

IO 

s I...... 44 

a; 
62 
9 

- 
( 3 )  

Oct. 
(6) 
17 

19 
2 
42 

:: 
5 

20 
20 

IS 
S 

IO 
14 
43 

17 

9 
23 
25 

28 

'3 

32 

7 

% 
21 

I 1  

2 
21 
11 

20 
14 

63 
27 
24 

19 

14 
2s 
9 

15 
30 

21 

22 

15 
26 
25 

26 
32 
19 
13 

20 

..... 
10 
4 

95 

26 
19 

I1 

11 

21 
16 
8 

( 2 )  Oct. 
' (6) '': sov. 13 

Arkaiuas. ' (1) 
Lend Hill ........... i 

califol~llia. j 
Washington.. ........ 
\Villows ............ ~ 

Sncrnnirnto 
Colorado. 

Como (ncnr  ) ........ 
For t  Collins ......... i 

......... i 
7 

24 
7 

23 

6 
5 
6 

29 
I8 

7 
5 

5 
6 

13 

6 

5 
5 
5 

h 
7 
6 
8 

15 
6 

IO 

I2 

IO 

12 

30 
30 
17 

7 

3' 
20 

IO 
I 

I 
1 

5: 
30 

17 

I 
20 

2 
I2 
1 
14 
3 
5 

30 
9 
27 
5 
9 
1 
2 
9 
9 

26 
6 
24 

9 
21 
2 
14 
24 

14 

8 
4 

31 
29 
9 

25 

23 

2 

2 

IO 

4 
3 
16 

4 

1 
8 
9 
7 
3 
4 

4 
2 

IO 

3 

5 
5 

13 
5 

1 

IO 
2 
I 

13 
3 

4 
5 
5 
5 

27 

28 
19 
19 

23 
9 

10 

2 

'3 

13 
7 

7, 
24 

8 

16 
23 
4 
2 

13 
6 

16 
9 

16 
18 

27 
17 

=9 
26 

22 

2 

7.2 

22 

22 
11 

2 
13 

5 
17 
5 

a6 
14 

2.5 
27 
17 
25 
9 
7 
?O 
8 

16 
4 
7 

13 

7 

2 

20 

20 

I 
I 
19 

Oct. 
XOV. 
xov. 
'lug. 
Sept. 
Sept. 

Oct. 
Oct. 

s cp t .  
Srpt. 

Kov. 
DPC. 
Dcc. 

sov. 
Oct. 
Oct. 

X O V .  
Oct. 
vet. 
ve t .  

Sept. 

Sept. 
OCt. 
OCt . 
Aug. 
A U g .  
Aug  

Sept. 
VCt. 

Sept. 
sept .  

Oct. 
s o v .  
NOV. 

Oct- 

Oct. 
Sept. 

VCt. 
OCL. 
Yelit. 
vet. 
Brpt. 
o c  t . 

Auy. 

sep t  . 
sep t .  
vet. 
Scpt. 
Oct. 
Sept. 
Srpt .  
s cp t .  
AUK. 
Sept. 

oct .  
Sept. 
Oct. 
Bept. 
Scpt. 
vct .  
Scpt. 

,tug. 
Sept. 

Snpt. 
AUg. 
Yept. 
Aug. 
AUK. 

AUK. 

AUg. 
All& 

28 Nov. 16 
20 Xov. 21 
33 Dec. 31 

16 Scpt. 
20 VCt. I: 
10 ' sept .  15 Hosted ............. j 

Cunneclicut. : 
Xiddletown .......... Sonthin~$ootn:. ...... 
Gullntin ............. 
Highniore .......... 

Florida. 
Archer.. 
Muyport 
Snint Augustine.. 

Georgia. 
Foray t h ............. 

Iiliriois. 
I Aledo. 

Ann:\ ................. 
Aurorn .......... ....I 
E k r l e  
Fairtirl<l 
Golconiln 

Xiirmgo.  ............. 
>Inscoutnl~ .......... 
Mattoon ............. 
Melvin 
Oswego.. 
I'nlcHtine.. .......... 
Peorin.. ............. 
I'ontinc.. ............ I 
Prairieville ......... 
Rockford 
Snndwlch.. .......... 
Springfield 
Sycamore 

Indiana. 
Blue Lick ........... 
Connersville ........ 
Lnconin.. ............ 
Mount Vernon. ...... 
Sunrnan ............. 
Vevny ............... 

Iowa. 
Cresco.. ............. 
Elknder  ............. 
Glenwood ........... 
IownCit ............ 
blontic&o .......... 
3runcntlne. .......... 
Sihle ............... 
\vnu%on ............ 

Katwa.9. 
Lnwrence ........... 
hlnnhnttnn .......... 

.Morse ............... 
Minn ............... 
Yntcs Centre...  ..... 

Kentuchy. 
Bowling Green ...... 
Frunkfort  ........... 

Louisiana. 
Grnnd Cotenu... ..... 

Maine. 
Gnrtliner ............ 
Lewiston ........... 
Orono ............... 

............ ............ ... I 
I 
! 

.............. 
............... ............ ............ 

(iriggsville .......... 

.............. ............ 

....... -..I .......... ........... i 
Jefferaonville ....... 

Dubuquc ............ 

22 Oct. 22 
I2 s o v .  '2  

12 vct .  1 
6 Sept. 15 

21 Dee. 16 
ZJ Fcb. I 

7 , sov .  17 

?5 I 22 xov.  

15 VCt. 25 
33 sov. 15 

Hept. 29 

12 Oct. 23 
24 Nov. 5 

2 Ucc. 5 

19 xov. 1; I 
11 Scpt. 2g 
Io NOV. 2" 

Yept. 
Nov. 
Oct. 
Oat. 
Oct. 

32 I Oct. 
5 , Sept. 

5 

_. 
23 , xov.  3 
19 sov. 22 

Sept. 29 
13 , Oct. 30 

:% ' xov. 17 3 

6 1  
IO I 

;! 
21 
0 
0 

2 

3 

6 

sept .  
Sept. 
S p t .  
sept. 
Sept. 
Sept. 

Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
OCt. 

zIUg. 
sept. 
Sept. 
Sept. 
Sept. 
Bept. 
Sept. 
Sept. 
Sept. 

Oct. 
Oct. 

Oct. 
Oct. 

Oct. 
Oct. 

Dcc. 

Oct. 
Oct. 
Sept. 

*pt. 

15 S p t .  28 
13 , VLt. 6 
20 I Oct. rg 
ag I Sov. 28 
I4 I Oct. 
16 I Oct. '5' 

5 
G 
3: 
6 

17 
6 
5 
14 
5 
5 
14 

13 
5 
9 
29 
6 

38 
49 
5 
5 

18 
8 
6 
6 
9 

6 
6 

6 

29 

19 
I2 

Albnny ............. .! 
Bnndon 
Eoln 
I'ortlnlld ............ 
Roseburg.. .......... 

I'enmgluania. 
Cnrlisle ............. 
Corry ............... 
Dyberry ............ 
~ e w  ~ ~ o o i n f i e l d  .....I 
Pottstown.. ..... ....I 

unkertoxn. .  ....... 
Wcat Chester ....... 

S o u  tit Carolina. 

9 tn t e bnrg ............ 
Tenneasec. 

Andcrsonville.. ..... 
Austin .............. 
Beech Grove ........ 
Bolivnr ............. l 5 
Cnrevville.. ......... 5 
Coolicville ..........I 5 
Covington Fnrmingdnle ........ : 5  5 
Florence ............ 5 
Greencville ......... I 5 

............. ................. 

%el l sb rough . .  ..... 
Genernl nvcrnge. ........ 

Ash\vood ........... .). .. 'r 
........... 

i i  
8 
9 
7 

5 
3 
9 
7 
9 
4 
6 
3 

4 

3 
4 
4 
4 

..... 

I 
a 

I 
5 

3 
4 
4 

........... 
VCt. I8 
Sept. 20 

00::: :8 

y;:. ..... 
2 

.... 
15 

19 
19 
15 
19 
13 
26 
19 
IO 
16 
16 
22 

.......... 
sept. 28 
Yept. 11 
Sept. 6 
Sept. 16 

Oct. I 
Sept. 24 

Nov. 29 

Sept. 4 
Sept. I4 
Yept. 15 

Sept. 24 
Sept. 14 
Sept. 24 
Sept. 24 
Oct. 7 
8ept. 24 
Sept. 19 
oc t .  12 
Sept. 20 
Sept. 21 
Sept. 24 

Nov. 15 
sov. I 

Dec. 16 

Oct. 22 
Oct. 17 
OCt. 7 
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Average date of jifi,*st killing frost, ific.-continued. 
were made, and the mea; teniperature of the air: _- . . - ~ - -  m 

I f  
Stntion. I %: 

I E  

--- i;4‘ 
Tmnessce-cont’d. (1) 

8ohenwnid.. ........ : 
trowell ............. : 
Burricnno Switch. .. : 
JLOneaimro ......... 5 ........... 5 

C%nvliie ........ 5 
‘Ioncheater ......... 5 
’Iilnn ............... 5 
PQiu ............... 5 
’arks bi I le. .......... 5 riddle to^! ........... 6 
pdKercrvtl lo ........ 5 
y n i h  Iteut.. ....... 5 

O ~ ~ r v i i i e  .......... 5 
’renton.. ........... 5 
“Jnmasboto ......... 5 

“nrkavi 110. ......... g hv Ulm ............ 12 

Conlville ............ 8 

............ I7 
28 

... rg 

Term. 

Utllh. 

........ IO 
IO 

I1  
Tbwnaend ..... 5 

‘”alln Wnlln.. ....... io 

Parket8burg ......... 8 

PUatw ............. 9 

’ V e t  Virginia 

l V i m m i n .  

hpnd du Lnc ........ 6 .......... 
I 

nnitowoc 

TI 

Mean tom- 
pernture 
of nir at  
tion. the sta- 

Stntion. 

I----’-. 

85.0 4.9 
4.5 

45.0 3.2 

6. o 
GnlvEston,Tex ....................... Sg.5 7S.8 10.7 
Key West Fln. ...................... 9 c . I  84.1 

4.6 
Pensncoln, Fln ........................ 87.0 81.3 5.7 

8. I Portlnnd, M e .  58.5 50.4 
Portlnnd, Oregon ..................... 75.3 62.5 12.8 

COTTON REGION REPORTS. 

0 

81.0 

Now York’City ..... ..................I 72.6 68.0 

........................ 
I 

0 1  0 .  - 
( 7 )  

5 
4 
3 
4 
3 
3 
4 

3 
4 
4 
4 
3 

3 
4 

4 
5 

5 

3 
16 

0 

2 

?s 
5 

7 
4 
8 

6 

I 
4 
17 
- 

Cedar Keya, Fln ...................... 89.9 
Chnrloston, 9. C ...................... 85.5 
Eastport, rile ......................... 48.2 ( 2 )  

OCt . 
Oct. 12 
Oct. I1 
Oct. I2 
Oct. 17 
Oct. 17 
Oct. I2 
Oct. 26 
Oct. 5 
Oct. 7 
OCt. 10 
Oct. 8 
Oct. 14 
Oct. 21 
Oct. 18 
Uct. g 

Oct. 17 
s o v .  25 

Sept. 5 

Uct. 21 
5cpt. 20 

Dct. 2 
3rt. 13 
jept. 19 

Kov. 16 
N O V .  8 
Jct. 26 

3ct. 25 

3opt. g 
jrpt. 29 
k t .  16 

20 
4 0  
20 
40 
40 
20 

100 

20 
40 

:: 
40 
60 
40 

In  the accompanying table are given for July, 1888, the 
arerage rainfall and the moans Of tho maximum and minimurd 
teniperatures in the cotton regions, together with normals 
computed from similar observations of former p a r s  : 

I’emperalu1.e and railgall data for the cottot& districts, July. 
._ ... ___ 

- 
0 

92. 8 
92.4 
91.9 

90.7 
95.4 
92.1 
91.5 
92.3 
92.9 
93.5 

E: : 

- 

71.0 
71.7 
69.5 
70. o 
67.3 
69.7 
70.9 
72.5 
71.6 
69. 7 
72.3 
71.9 __ 

flPERA’I 
.... 

hlobllo ....... 
~ 

- - 

PltECIPITATION (expressed in inches and hundredths). 

the upper Ohio valley, and these were almo t entirely duo to 
tlie very heavy rains accompanyiqg the storms described under 
areas of‘ low pressure as numbers 1 1  and r. 

It may be generally stated that, with tho exception of 
Florida where the rainfall wRS about iiormal, in the states 
bordering on the Atlantic and east Gulf coasts the percentages 
of averngo precipitation ranged from GO to 70; iu the Lake 
regions, Ohio and Missouri valleys, middle plateau, and in the 
middle and sonthorn ltocky Mountain slopes from 70 to 80. 
In the upper Mississippi valler, northern platsau, and on the 
north Pacific coast more than the average amount of rain fell, 
the percentage of excess ranging from 20 to 45. 

HAIL. 

Descriptions of the more StWere hail storms of the month 
are given under “Local storms.” In addition to those given 
under that heading, hail is reported to hare fallen in the 
various states and territories 85 follows: lst, Dak., Mass., 
Rlout., Wyo. 3d, Iowa, Nev., WiS. 4th, Dak., Iowa, 5th, 
Mass., N. J., N. Ilex., N. Y., WYO. Gth, Mont., Tex. 7th, 
Colo., Iowa, N. H., W. Va. 8th, colo., Mich., Wyo. l l t h ,  
b i z . ,  N. Y. 13th, Colo., Vn. 14th, Colo. lGth, Oolo., Nebr., 
Nev., Wyo. 17th, Oolo., Kms. 18th, Colo., La., Oregon. 
LOth, Colo., N. Y., Pa. 20th, Dak,  Mont., Pa., Va. 21st, 
Coma. Bad, Ill., Nebr., Wis. 23d, Colo., Incl., Mich., Ohio. 
Mth, Ala., Colo., Gu., Mo. 25% colo., Minn., 5. C., Wyo. 
Nth, Ill,, Iowa, Wyo. 27th, Kans., Ohio, Pa. 28th, Ind., 
\lout., Tenn. 29th, Fla. 30tb, Wyo. 31st, Ill., N. Y., Vt. 


